Differential expression of microtubule associated protein MAP-2 in developing cochleovestibular neurons and its modulation by neurotrophin-3.
Microtubule associated proteins (MAPs) are essential cytoskeletal proteins in developing neurons. The present study was undertaken to analyze the expression of MAP2 and its isoforms (a,b,c) during the embryonal and early post-hatching development of chicken cochleovestibular ganglion (CVG) neurons. Moreover, we have investigated MAP2 expression in primary cultures of CVG neurons, and whether it is regulated by neurotrophin-3 (NT3). The expression of MAP2 immunoreactivity (IR) was studied using both Western blot and immunohistochemistry on tissue sections and primary cultures. In vivo MAP2c was expressed from incubation day 4 (E4) to E10, and MAP2b was found in all embryonal stages studied and at post-hatching day 10 (P10), whereas MAP2a was restricted to the post-hatching periods. The cellular localization of IR was in the neuronal perikarya and their peripheral processes (dendrites) but not in axons. Primary cultures matched the in vivo pattern of MAP2 expression, and IR was localized in neuronal cell bodies and the initial segment of the neuronal processes. Exogenous NT3 regulated the expression of MAP2 isoforms in a dose dependent manner. At the survival dose of 0.5 ng/ml NT3, the main MAP2 expression was MAP2c. Conversely, at the neuritogenic dose of 5 ng/ml NT3 increased MAP2b and MAP2a expression, but not MAP2c. The present results demonstrate that MAP2 isoforms are developmentally regulated, thus suggesting that each isoform is specifically involved in CVG neuron maturation. Furthermore, we provide evidence of MAP2 regulation in culture by the neurotrophic factor NT3.